Effects of dietary protein intake on branched-chain keto acid dehydrogenase activity of the rat. Immunochemical analysis of the enzyme complex.
Polyclonal antibodies directed against the dihydrolipoyl transacylase (E2) and alpha subunit of branched-chain alpha-keto acid decarboxylase (E1 alpha) components of the bovine branched-chain keto acid dehydrogenase complex were shown to cross-react with the E2 and E1 alpha polypeptides of the enzyme complex of different rat tissues. Phosphorylation of the branched-chain keto acid dehydrogenase complex resulted in inhibition of enzyme activity concomitant with phosphate incorporation into the E1 alpha polypeptide. Phosphorylation of E1 alpha slowed its rate of migration through sodium dodecyl sulfate-polyacrylamide gels. This permitted resolution of the phosphorylated and unphosphorylated forms of E1 alpha on immunoblots. Liver and skeletal muscle mitochondria were prepared from rats consuming 6, 20, or 50% casein diets. The enzyme complex in mitochondria was measured by radioisotopic enzyme assay and immunoassay. Liver branched-chain keto acid dehydrogenase was 25% active in rats consuming 6% casein diets; whereas in rats consuming 20 or 50% casein diets, the liver enzyme was 82 or 100% active, respectively. Branched-chain keto acid dehydrogenase of muscle was 10, 13, and 22% active, respectively, in rats consuming 6, 20, and 50% casein diets. The amount of protein consumed by rats did not affect the total amount of the enzyme complex per unit of mitochondrial protein as measured by either the radioisotopic assay (enzyme activity) or the immunoassay. However, the protein intake of rats did affect activity of the enzyme kinase in liver. Liver branched-chain keto acid dehydrogenase kinase was more active in rats consuming 6% casein than in those fed chow or 50% casein diets. The amount of protein consumed by rats thus influences the enzyme activity in liver and muscle by affecting the reversible phosphorylation mechanism and not by induction of branched-chain keto acid dehydrogenase.